We use the gauge function introduced by Fang to gain a fixed point result in probabilistic G-metric spaces. Our work extends some existing results. Moreover, our result is supported with an example.
Introduction
Probabilistic fixed point theory originated in the work of Sehgal and Bharucha-Reid [] where they introduced a contraction mapping principle in probabilistic metric spaces. It is perceived that the study of fixed points for contractions defined by using control functions is an important category of problems in fixed point theory. One of the causes for this interest is the particularities involved in the proofs. With this motivation we work out the results in this paper.
Mathematical preliminaries
In this section we discuss certain definitions and lemmas which will be necessary for establishing the results of the next section. 
Definition . []
A Menger space is a triplet (X, F, ), where X is a nonempty set, F is a function defined on X × X to the set of distribution functions and is a t-norm such that the following are satisfied:
Definition . [] The -tuple (X, G, ) is called a probabilistic G-metric space (shortly PGM-space) if X is a nonempty set, is a continuous t-norm and F * is a function from X  × (, ∞) to the set of distribution functions satisfying the following conditions for each x, y, z ∈ X and t, s > :
Example . [] Let (X, F
* , ) be a probabilistic metric space. Define a function F * :
Then (X, F * , ) is a probabilistic G-metric space.
For more examples of probabilistic G-metric space refer to [] .
Definition . []
Let (X, F * , ) be a probabilistic G-metric space and x  be any point in X. For any >  and λ with  < λ < , an ( , λ)-neighborhood of x  is the set of all points y in X for which F *
is the set of all points y ∈ X for which the probability of the distance from x  to y being less than is greater than  -λ.
is a Hausdorff space in the topology induced by the family
(i) A sequence {x n } ⊂ X is said to converge to a point x ∈ X if given > , λ >  we can find a positive integer N ,λ such that for all n > N ,λ ,
(ii) A sequence {x n } is said to be a Cauchy sequence in X if given > , λ >  there exists a positive integer N ,λ such that 
and, in general, for all m > , 
for all t > , n ≥ , then {x n } is a Cauchy sequence in X.
Proof The condition (i) implies that ϕ n (t) >  for all t >  and n ≥ , and from the condition (ii), by induction, we have
We now prove that
and the monotonic property of distribution functions, we have
Thus (.) holds. Since ϕ ∈ w , by Lemma ., for any t > , there exists r ≥ t such that ϕ(r) < t. Let n ≥  be given. Now we show by induction that, for any k ≥ ,
For k = , from (.) we have
Thus (.) holds for k = . Assume that (.) holds for some k ≥ . Since is monotone, from (iv) in Definition ., and then by (.) and (.), it follows that
which completes the conclusion.
Next we show that {x n } is a Cauchy sequence in X, that is, lim m,n,l→∞ F * x n ,x m ,x l (t) =  for all t > . Let t >  and  < < . Since { n (t)} is equi-continuous at t =  and n () = , then there exists δ >  such that n (s) >  -for all s ∈ ( -δ, ] and n ≥ .
We first prove that lim n,m→∞ F *
Hence and by (.) we conclude that F * x n ,x n+k+ ,x n+k+ (t) >  -for all k ≥ . Thus we proved that
By (iv) with a = x m in Definition ., we have, for all t > ,
From (.a), it follows that
Thus, by using the continuity of , we have
Therefore, we proved that
This shows that {x n } is a Cauchy sequence in X.
Corollary . [] Let {x n } be a sequence in a Menger PM-space (X, F, ), where is a Hadzić type t-norm. If there exists a function ϕ ∈ w such that
is a probabilistic G-metric space.
Similarly we have
By using (.), (.) and (.), we have, for all t > ,
Hence we conclude that (.) holds. By Lemma ., we conclude that {x n } is a Cauchy sequence in the sense of PGM-space (X, F * , ), that is, given > , λ >  there exists a positive integer N ,λ such that
By definition of F * and (.), we have, for all t > ,
This shows that {x n } is a Cauchy sequence in the sense of PM-space (X, F, ).
for all t >  and x, y ∈ X, then x = y.
Proof Since F * is monotonic, it is obvious that from (.) it follows ϕ(t) >  for all t > .
Therefore we have ϕ n (t) >  for all t >  and n ≥ . By induction, we have from (.) that
for all t >  and n ≥ .
To prove x = y, it is required that F * x,y,y (t) =  for all t > . Suppose, to the contrary, that there exists some t  >  such that F * x,y,y (t  ) < . Since lim t→∞ F * x,y,y (t) = , there exists t  > t  such that
for all t ≥ t  .
Since ϕ ∈ w , there exists t  ≥ t  such that lim n→∞ ϕ n (t  ) = . Therefore, we can choose large enough n  ≥  such that ϕ n  (t  ) < t  . By the monotone property of F * , using (.) and (.), we have
which is a contradiction. Therefore F * x,y,y (t) =  for all t > . Hence x = y. Proof Let x  ∈ X be an arbitrary point X and the sequence {x n } be defined as follows:
By Lemma . we conclude that the sequence {x n } is a Cauchy sequence in X. Since X is complete, there exists x ∈ X such that lim n→∞ x n = x, that is, for all t > ,
Now we prove that x is a fixed point of f . By (iv) with a = fx n in Definition ., we have
Hence, by (.), we get Since lim n→∞ x n = lim n→∞ x n+ = x and is continuous, taking n → ∞ in (.) we get, for all t > , 
